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6% 
ASSIGN A VARIABLE [SPECIFIED URL] RECEIVED FROM 
THE WWW SERVER PROGRAM TO A [DISPLAY URL] 

(57) ABSTRACT 
Content change such as a move of a URL indicating an 
address of a content, and deletion of a content, is economi 
cally managed to provide a user, Who broWses the content, 
With services at the time of content change. Acontent change 
registration program provided in a computer such as a server 
is invoked at the time of content change, and records a 
change history record in a content change management 
table. When a requested content is not found in a database, 
a WWW server program invokes a content change reference 
program, Which refers to the content change management 
table, converts a speci?ed URL into a URL after move, and 
returns the URL after move to the WWW server program. If 
the speci?ed URL has been deleted, the content change 
reference program returns a URL of content, Which displays 
a deletion message, to the WWW server program. In the case 
of a computer like a proxy server interposed betWeen a client 
computer and a server computer, When receiving a content 
request from the client, a content change management table 
obtained from the WWW server is referred to. After that, a 
speci?ed URL is converted into a URL after move. Then, the 
URL after move is transmitted to the WWW server. If the 
speci?ed URL has been deleted, a response message inform 
ing that the content requested by the client has been deleted 
is sent. 

———'I 32 

MANAGEMENT TABLE 
OBTAIN ONE RECORD OF THE CONTENT CHANGE 

33 

IS OLD URL EQUAL TO 
THE [DISPLAY URL] ? 

YES 34 35 

[No 36 
< “OPERATION"=MOVE 7 YES 

< “OPERAT|ON”=DELETION ? H EPER'SFP'EEYULIIFEI] L, 
37 

RL 
—> [DISPLAY URL] 
NEW U 

REFER TO THE NEXT 
RECORD 

N39 
IS THE NEXT RECORD 
FOUND ? 

o N N40 
[DISPLAY URLI 
=[SPECIFIED URL] ? 

NO 

RETURN A VALUE OF THE 
[DISPLAY URL] TO THE 
WWW SERVER PROGRAM 

38 

4] 

A URL OF A PAGE 
SHOWING THAT THE 
CONTENT HAS BEEN 
DELETED 
—> [DISPLAY URL] 



Patent Application Publication May 2, 2002 Sheet 1 0f 8 US 2002/0052889 A1 

I 

SERvER II 
N15 65 

CONTENT 
CHANGE EXTERNAL STORAGE 
REGISTRATION 
PROGRAM N12 

N16 
CONTENT OONTENT 
CHANGE 
REPERENOE 
PROGRAM N18 

N14 CONTENT giA?I‘IéEMENT 
wvvw SERvER TABLE 
PROGRAM W 

N10 
( INTERNET ) 

2 

CLIENT TERMINAL 

N21 
WWW BROWSER 
P ROG RAM 



Patent Application Publication May 2, 2002 Sheet 2 0f 8 US 2002/0052889 A1 

CONTENT CHANGE MANAGEMENT TABLE 15 
// 

DATE AND TIME OLD URL OPERATION NEW URL 

00.5.17 17 :00 http://server1. MOVE http://server1. 
user1fTaro.htm user2fTaro.htm 

00.5.17 17 :32 http://serve?. DELETION (NULL) 
user2/Ziro.htm 

00.5.17 17:40 http://server1. CHANGE OF http://server1. 
user2/Taro.htm CONTENTS user2/Taro.htm 
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METHOD FOR MANAGING ALTERATIONS OF 
CONTENTS 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a system compris 
ing a client computer for requesting content in order to 
broWse the content, and a server computer for providing a 
requested content. More speci?cally, the present invention 
relates to a method for managing content change such as a 
move of a content identi?er, a deletion of a content, and a 
change of details of a content. 

[0002] As regards an access to a content on the Internet 
from a client terminal through WWW (World Wide Web), 
there are the folloWing methods: a method in Which a URL 
(Uniform Resource Locator) corresponding to an address of 
the content is directly speci?ed; a method in Which the 
desired content in a bookmark is speci?ed; a method in 
Which a link is established from another content; and the 
like. HoWever, if a target content is moved to another URL, 
or if the target content is deleted, the target content cannot 
be accessed, Which results in an error, even if an access to 
the content is tried using any of the methods. 

[0003] Techniques for automatically adapting to a move, 
change, deletion, or the like, Which has been performed for 
hyperlinked content described in a home page are knoWn 
from, for example, Japanese Patent Laid-open No. 
10-333966, 11-39327, and the like. In addition, a technique 
for accessing a home page, etc., of Which an address has 
been changed, according to the address after the change is 
knoWn from Japanese Patent Laid-open No. 10-91512. 

[0004] According to the prior art described above, When 
the hyperlinked content described in a content stored in a 
WWW server is changed, it is automatically updated. HoW 
ever, the great amount of a CPU time of the WWW server 
is consumed, and frequent communications With other 
WWW servers are required, because of the folloWing: it is 
necessary to constantly check if a URL of hyperlinked 
content is changed or not; When the URL is changed, it is 
necessary to search a database that stores link information; 
it is necessary to communicate With a WWW server from 
Which the hyperlink is established; and it is necessary to 
update hyperlink information of a content from Which the 
hyperlink is established. There are a great number of con 
tents on the Internet. In addition, contents are neWly estab 
lished, and are moved, very often every day. It is therefore 
thought that a number of changes of URLs are considerably 
large. Thus, a method for managing content change more 
realistically is desired. 

[0005] Additionally, Japanese Patent Laid-open No. 
10-91512 describes a technique for adapting to the change of 
an address such as a home page address; hoWever, it is 
desired to provide users With services for adapting to not 
only the change of a hyperlinked content address but also the 
deletion of content. 

SUMMARY OF THE INVENTION 

[0006] An object of the present invention is to manage 
content identi?ers economically, and to provide users, Who 
broWse content, With a method for managing content 
change. 
[0007] The present invention is characteriZed by a method 
for managing content change comprising the steps of: 
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receiving a content request that speci?es a content identi?er; 
referring to a table that stores a content identi?er after 
change corresponding to a content identi?er before change, 
and a content identi?er before deletion; if a speci?ed content 
identi?er is equal to the content identi?er before change, 
treating the content request as a content request that speci?es 
the corresponding content identi?er after change, and 
thereby sending appropriate content as a response; and if the 
speci?ed content identi?er is equal to the content identi?er 
before deletion, it is judged that the requested content has 
been deleted, and thereby sending a response message 
informing the deletion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] FIG. 1 is a diagram illustrating a system con?gu 
ration of a ?rst embodiment; 

[0009] FIG. 2 is a diagram illustrating data structure of a 
content change management table 13 of an embodiment; 

[0010] FIG. 3 is a ?oWchart illustrating a process How of 
a content change reference program 16 of the ?rst embodi 
ment; 

[0011] FIG. 4 is a ?oWchart illustrating a process How of 
a WWW broWser program 21 of a second embodiment; 

[0012] FIG. 5 is a ?oWchart illustrating a detail processing 
How of a step 56 shoWn in FIG. 4; 

[0013] FIG. 6 is a diagram illustrating a system con?gu 
ration of a third embodiment; 

[0014] FIG. 7 is a ?oWchart illustrating a process How of 
a content change reference program 16‘ of a third embodi 
ment; and 

[0015] FIG. 8 is a schematic diagram illustrating process 
ing procedures of a fourth embodiment. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0016] Embodiments of the present invention Will be 
described With reference to the draWings as beloW. 

[0017] FIG. 1 is a diagram illustrating a system con?gu 
ration of a ?rst embodiment. Asystem comprises a server 1, 
a client terminal 2, and a netWork, such as the Internet 10, 
Which connects the server 1 to the client terminal 2. The 
server 1 is a computer to Which an external storage 11 is 
connected. The external storage stores content(s) 12 and a 
content change management table 13. The content change 
management table 13 records a history including the fol 
loWing: the change of a content identi?er of content in the 
content(s) 12; the deletion of content in the content(s) 12; 
and the update of details of the contents. A memory of the 
server 1 stores a WWW server program 14, a content change 
registration program 15, and a content change reference 
program 16. Those programs are executed by the server 1. 
The W server program 14 receives a content request 
transmitted from the client terminal 2 via the Internet 10, 
searches the content 12, and then transmits the requested 
content to the client terminal 2. The content change regis 
tration program 15 responds to a request of history regis 
tration resulting from a content change, and registers a 
content change history in the content change management 
table 13. The content change reference program 16 is 
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invoked from the WWW server program 14 if the requested 
content is not found in the content 12. The content change 
reference program 16 refers to the content change manage 
ment table 13, and passes a content identi?er after a move 
or an identi?er of a page shoWing that a target content has 
been deleted to the WWW server program 14. It is to be 
noted that the content change reference program 16 may be 
built into the WWW server program 14 as a part of the 
WWW server program 14. 

[0018] The client terminal 2 is equipment used both for a 
computer and a terminal. A memory of the client terminal 2 
stores a WWW broWser program 21 that is eXecuted by the 
client terminal 2. The WWW broWser program 21 transmits 
an inputted URL of a content to the server 1 to request the 
content. In addition, the WWW broWser program 21 also 
interprets the content, Which has been received from the 
server 1, to display the content on the display device. 

[0019] FIG. 2 is a diagram illustrating data structure of the 
content change management table 13 that manages a content 
change in the server 1. Each record of the content change 
management table 13 is composed of the folloWing items: a 
date and time, old URL, operation, and neW URL. The date 
and time represent a date and time When the record has been 
recorded; the old URL represents a URL before content has 
been changed; the neW URL represents a URL after a 
change; the operation represents a type of change operation. 
A history record, of Which operation is “move”, shoWs that 
a content identi?er of a URL has been changed from the old 
URL to the neW URL. A history record, of Which operation 
is “deletion”, shoWs that content indicated by the old URL 
has been deleted from the content 12. A history record, of 
Which operation is “change of contents”, shoWs that there is 
no change of the URL (that is to say, the old URL and the 
neW URL are identical to each other), and that contents of 
the content indicated by the URL has been changed. The 
URL includes a server identi?er and a content identi?er of 
the server 1. Records of the content change management 
table 13 are arranged in ascending order of “date and time” 
(in time sequential order) . By the Way, a history record, of 
Which operation is “change of contents”, may be stored in 
another table separated from the history records, of Which 
operation is “move” or “deletion”. In addition, When the 
content identi?er is mentioned in this speci?cation, it indi 
cates the above-mentioned content identi?er that folloWs the 
server identi?er in a narroW sense. The content identi?er 

indicates an address for an access to a speci?c content (that 
is, a URL) in a broad sense. 

[0020] The content change registration program 15 is 
invoked from another program, and performs addition, 
update, or deletion of a record of the content change 
management table 13 as described beloW. 

[0021] (1) The content change registration program 
15 is invoked by a content edition program (not 
shoWn in the ?gure) operating on the server 1, and 
additionally registers a neW record in the content 
change management table 13. In the neW record, 
“operation” is update of details, move, or deletion 
according to the folloWing instructions: update of 
details of the content; change of a content identi?er; 
or deletion of the content, respectively. 

[0022] (2) The content change registration program 
15 is invoked by a ?le manager (not shoWn in the 
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?gure) operating on the server 1, and additionally 
registers a neW record in the content change man 
agement table 13. In the neW record, “operation” is 
move or deletion according to the folloWing instruc 
tions: change of a content identi?er; or deletion of 
the content, respectively. 

[0023] By the Way, it is also possible to eXecute the 
content change registration program 15 by an instruction 
from a terminal on the server 1 side, Which is connected to 
the server 1, to add, update, or delete a record of the content 
change management table 13. In addition, if a server iden 
ti?er in a URL of the content is changed from an identi?er 
of the server 1 to another identi?er, a record, of Which 
“operation” is deletion, is alWays registered in the content 
change management table 13. 

[0024] When receiving a content request from the client 
terminal 2, the WWW server program 14 searches the 
content 12 according to a URL speci?ed by a broWsing user. 
If the requested content is found, the WWW server program 
14 transmits the content to the client terminal 2. If the 
requested content is not found, the WWW server program 14 
passes control to the content change reference program 16. 

[0025] FIG. 3 is a ?oWchart illustrating a process How of 
the content change reference program 16. When the content 
change reference program 16 is called With variables [speci 
?ed URL] and [display URL] from the WWW server 
program 14, the content change reference program 16 
assigns the [speci?ed URL] that is speci?ed by a broWsing 
user to the [display URL] in the ?rst place (step 31) . The 
[display URL] is an URL of the content that is transmitted 
to the client terminal 2 for displaying. The content change 
reference program 16 obtains neXt one record of the content 
change management table 13 (step 32) , and judges Whether 
or not a value of “old URL” in the obtained record is the 
same as that of the [display URL] (step 33). If both are not 
the same, the process proceeds to a step 38. If both are the 
same (step 33 YES), and if “operation” in the obtained 
record is deletion (step 34 YES) , the [speci?ed URL] is 
assigned to the [display URL] (step 35) before proceeding to 
the step 38. If the “operation” in the obtained record is the 
move (step 36 YES), then [URL] in the obtained record is 
assigned to the [displayed URL] (step 37) before proceeding 
to the step 38. Next, a neXt record of the content change 
management table 13 is referred to (step 38). If the neXt 
record is found (step 39 YES), the process returns to the step 
32, and the above-mentioned processing is repeated. 

[0026] If the neXt record is not found (step 39 NO), 
Whether or not a value of the [display URL] is the same as 
that of the [speci?ed URL] is judged (step 40). If both are 
the same, a URL of the content having a message like “The 
speci?ed page has been deleted ” is assigned to the [display 
URL] (step 41). Next, the content change reference program 
16 returns the value of the [display URL] to the WWW 
server program 14, returns control to the WWW server 
program 14 (step 42), and ends the processing. The W 
server program 14 searches the content 12 according to the 
received [display URL], and then transmits appropriate 
content to the client terminal 2. 

[0027] According to the processing of steps 32 through 39, 
When the same content is ?nally deleted after the content is 
moved several times, even if the broWsing user speci?es any 
URL used before the deletion, it is judged in the step 40 that 



US 2002/0052889 Al 

the [display URL] is the same as the [speci?ed URL], and 
the process proceeds to the step 41 Where processing at the 
time of the content deletion is performed. In addition, also 
in the case Where after the content is deleted, the content 
having the same URL is revived and then is moved, it is 
judged in the step 40 that the [display URL] is not equal to 
the [speci?ed URL] regardless of the speci?ed URL by the 
broWsing user, resulting in a state in Which “neW URL” after 
the move is stored in the [display URL]. Moreover, a record, 
of Which “operation” is change of contents, is ignored 
regardless of the judgments in the steps 34 and 36 (the 
judgments becomes NO). 

[0028] By the Way, if it is judged in the step 40 that the 
[display URL] is not equal to the [speci?ed URL], the URL 
of the content speci?ed by the broWsing user has been 
moved. In this case, instead of returning the “neW URL” to 
the WWW server program 14 as the [display URL], a URL 
of content having a message like “Speci?ed content has been 
moved. Destination URL: “NeW URL’”’ may be returned as 
a [display URL]. This enables the broWsing user of the client 
terminal 2 to make a content request by specifying the “neW 
URL”, and also to update “old URL” registered in a book 
mark to “neW URL”. 

[0029] FIG. 4 is a ?oWchart illustrating a process How of 
a second embodiment in Which the WWW broWser program 
21 of the client terminal 2 automatically updates a URL that 
is registered in a bookmark of the client terminal 2. Accom 
panying the bookmark, an “update” button is provided on a 
display screen. When the WWW broWser program 21 
detects that the broWsing user has pressed this “update” 
button (step 51) , the WWW broWser program 21 obtains a 
URL list stored in the storage device as a bookmark (step 52) 
The WWW broWser program 21 obtains a neXt URL (step 
53), transmits the URL to the server 1, and inquires a status 
of its move or deletion (step 54) . In the server 1, a URL 
change con?rmation program (not shoWn) is invoked. After 
that, the content change management table 13 is referred to, 
and the status of the URL is judged. Then, its result is 
transmitted to the client terminal 2. The WWW broWser 
program 21 receives the inquiry result from the server 1 
(step 55), and updates the URL according to the inquiry 
result (step 56) . In other Words, if the URL is moved, the 
WWW broWser program 21 updates the URL to an after 
update URL. In addition, if the URL is deleted, the WWW 
broWser program 21 deletes the URL from the bookmark. 
Moreover, if the URL is not changed, the WWW broWser 
program 21 keeps the URL as it is in the bookmark. If a neXt 
URL related to the bookmark is found (step 57 YES), the 
process proceeds to the step 53. If no neXt URL is found, the 
processing ends. 

[0030] FIG. 5 is a ?oWchart illustrating a process How of 
the URL change con?rmation program of the server 1. When 
receiving an inquiry about a URL status from the client 
terminal 2, the URL change con?rmation program assigns a 
URL targeted for inquiry to a variable [after-update URL] as 
[before-update URL] in the ?rst place, and then turns a 
deletion ?ag, Which is set in the program, off (step 61). Next, 
the URL change con?rmation program obtains a neXt record 
from the content change management table 13 (step 62) , and 
judges Whether or not values of “old URL” and [after-update 
URL], Which are in the obtained record, are the same (step 
63) . If both are not the same, the process proceeds to a step 
68. If both are the same (step 63 YES) , and if “operation” 
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in the obtained record is deletion (step 64 YES) , the 
[before-update URL] is assigned to the [after-update URL], 
and the deletion ?ag is turned on (step 65) before proceeding 
to the step 68. If the “operation” in the obtained record is the 
move (step 66 YES) , then “neW URL” in the obtained 
record is assigned to the [after-update URL] (step 67) before 
proceeding to the step 68. NeXt, a neXt record of the content 
change management table 13 is referred to (step 68) . If the 
neXt record is found (step 69 YES) , the process returns to 
the step 62, and the above-mentioned processing is repeated. 

[0031] If the neXt record is not found (step 69 NO) , it is 
judged Whether or not a value of the [after-update URL] is 
the same as that of the [before-update URL] (step 70). If 
both are not the same (step 70 NO) , the client terminal 2 is 
noti?ed of the [after-update URL] (step 71) before the 
processing ends. If both are the same (step 70 YES) , and if 
the deletion ?ag is on (step 72 YES) , the client terminal 2 
is noti?ed of the deletion of the URL (step 73) before the 
processing ends. If the deletion ?ag is kept off (step 72 NO) 
, Which means that the URL has not been updated, the client 
terminal 2 is noti?ed of no change of the URL (step 74), and 
then the processing ends. 

[0032] The above description is based on the assumption 
that the server 1 is inquired about change status of all URLs 
in the bookmark by the WWW broWser program 21; hoW 
ever, the server 1 may be inquired about only URLs speci 
?ed by the user from among those in the bookmark. 

[0033] In addition, if the content change management 
table 13 is disclosed as one content, the folloWing processing 
may also be used: the WWW broWser program 21 doWn 
loads the Whole of the content change management table 13 
to the client terminal 2; the WWW broWser program 21 
obtains the content change management table 13 from the 
server 1 as steps 54 through 56; and the URLs in the 
bookmark are updated according to the processing proce 
dures shoWn in FIG. 5. 

[0034] FIG. 6 is a diagram illustrating a system con?gu 
ration of a third embodiment. The system con?guration is as 
folloWs: a front-end computer 3 is provided betWeen the 
server 1 and the Internet 10, Which are shoWn in the ?rst 
embodiment; and a program, Which is equivalent to the 
content change reference program 16 in the server 1, is 
provided on the front-end computer 3 as a content change 
reference program 16‘. In addition, a copy of the content 
change management table 13 stored in the eXternal storage 
11 is stored in a memory of the front-end computer 3. The 
content change management table 13 on the front-end com 
puter 3 is periodically updated so as to re?ect an addition of 
a history record of the content change management table 13 
on the server 1 side. The content change reference program 
16‘ receives a content request from the client terminal 2, 
refers to the content change management table 13, and then 
judges Whether or not a speci?ed URL has been moved or 
deleted. If a speci?ed URL has been moved, the content 
change reference program 16‘ speci?es the after-update URL 
that has updated this, and then transmits a content request to 
the server 1. If the speci?ed content has been deleted, a page, 
Which indicates that content has been deleted, is transmitted 
to the client terminal 2. If the speci?ed URL has not been 
moved or deleted, the speci?ed URL is passed to the server 
1 as it is. Moreover, the content change reference program 
16‘ passes content, Which has been received from the server 



US 2002/0052889 A1 

1, to the client terminal 2. Requirements for the front-end 
computer 3 are only to be a computer interposed betWeen the 
server 1 and the client terminal 2. The front-end computer 3 
may be a ?reWall of the server 1, or a proxy server. 

[0035] FIG. 7 is a ?oWchart illustrating a process How of 
the content change reference program 16‘. When receiving a 
content request, Which speci?es a URL, from the client 
terminal 2 (step 201), the content change reference program 
16‘ assigns the URL of the requested content to the variable 
[before-update URL] (step 202). Next, processing of steps 
61 through 69 shoWn in FIG. 5 is performed (step 203) . 
When processing of all records of the content change 
management table 13 is completed, and When an end of the 
content change management table 13 is reached, it is judged 
Whether or not values of the [after-update URL] and the 
[before-update URL] are the same (step 70) . If both are not 
the same (step 70 NO) , the process proceeds to a step 205. 
If both are the same (step 70 YES) , and if the deletion ?ag 
is on (step 72 YES) , a URL of a page indicating that content 
has been deleted is assigned to the [after-update URL] (step 
204) before proceeding to the step 205. If the deletion ?ag 
is kept off (step 72 NO) , the [after-update URL] is speci?ed 
to make a content request of the server 1 (step 205) . If it is 
judged in the step 70 that the [after-update URL] is not equal 
to the [before-update URL] , a content request may be made 
of the server 1 by specifying a URL of content having a 
message such as “Speci?ed content has been moved. Des 
tination URL: [after-update URL]”. Alternatively, the front 
end computer 3 itself may return the content having such a 
message to the client terminal 2. Even in the case of the step 
204, the front-end computer 3 itself may return a message, 
Which indicates that the content has been deleted, to the 
client terminal 2. 

[0036] According to the third embodiment, because there 
is no direct control passing betWeen the WWW server 
program 14 and the content change reference program 16‘, 
the third embodiment has an advantage that it is not neces 
sary to change the existing WWW server program 14. The 
third embodiment supports not only the URL move but also 
the URL deletion. In addition, it is also possible to support 
a case Where after the content of a certain URL is deleted, 
content of the same URL is made again. 

[0037] A WWW search engine, of Which a type is char 
acteriZed by collection of content information using robots, 
searches the content 12 of the servers 1 all over the World, 
Which are connected to the Internet 10, to collect the content 
information. Then, the WWW search engine extracts search 
keyWords of each content, etc. to register them in a database. 
HoWever, because of a large number of servers, a consid 
erable length of time is required to complete one round of 
information collection from all servers. Therefore, until the 
information collection is completed, there may be the fol 
loWing possibilities: among the content, of Which informa 
tion has already been collected, some are updated in the 
details of the content; some content is deleted; and some 
content identi?er is moved. A fourth embodiment of the 
present invention is characteriZed in that as regards content 
of Which information has already been collected, When 
details of the content is changed, When the content is deleted, 
or When the content is moved, it is corrected using the 
content change management table 13. 

[0038] FIG. 8 is a diagram illustrating a schematic How of 
the folloWing processing: information collection and data 
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base registration of content using a computer connected to 
the Internet 10; and database correction using the content 
change management table 13. A search engine provided in 
the computer collects content information from each server 
1 connected to the Internet 10 (step 91) . A program of the 
computer extracts information, Which Will be stored in a 
database, from each content to create a preserved informa 
tion table 81 (step 92) . An example of the preserved 
information table 81 shoWn in FIG. 8 is a database in Which 
each record has the folloWing items: date and time of 
information collection; a URL of content; and a list of search 
keyWords extracted from the content. The URL comprises a 
server identi?er and a content identi?er. Records having the 
same server identi?er form one group. They are arranged so 
that they are accessed as a batch of records. 

[0039] A program, Which corrects the preserved informa 
tion table 81 using the content change management table 13, 
is executed repeatedly by the computer in a manner asyn 
chronous to content information collection by search robots. 
This program obtains records one by one from a ?rst record 
of the preserved information table 81 (step 101). Next, the 
program transmits the URL and the collection date and time 
of the record to the server 1, and inquires status of move, 
deletion, or change of contents (step 102) . The URL change 
con?rmation program of the server 1 refers to the content 
change management table 13 to judge the status of the URL 
after speci?ed date and time, and sends the result to the 
computer. Note that URL change con?rmation program 
searches a history record in Which as regards [URL after 
change] of the processing result, “operation” of the content 
change management table 13 is change of details. If the 
change of details is found, the URL change con?rmation 
program sends its result to the computer. A preserved 
information table correction program receives the result of 
the inquiry from the server 1 (step 103) , and updates the 
record in the preserved information table 81 according to the 
inquiry result (step 104) . In other Words, if the URL is 
updated, the collection date and time and the URL are 
updated. In addition, if the URL is not updated, only the 
collection date and time is updated. Moreover, When a 
response indicating the change of details is received, content 
information on the URL is collected. Then, preserved infor 
mation is extracted to update preserved information of an 
appropriate record of the preserved information table 81. If 
the URL is deleted, the record is deleted from the preserved 
information table 81. If a next record is found in the 
preserved information table 81 (step 105 YES) , the process 
proceeds to a step 101. If the next record is not found (step 
105 NO) , the processing ends. 

[0040] It is to be noted that in the fourth embodiment, the 
processing may be limited on any one or tWo of the move, 
deletion, and change of details among the “operation”s of 
the content change management table 13. 

[0041] As describe above, according to the present inven 
tion, each server manages content change Within the range 
of its oWn server. This avoids the necessity of communica 
tions betWeen WWW servers. In addition, in a case Where 
content speci?ed by the broWsing user is not found, the 
content change management table is searched. Because of it, 
consumption of CPU time of the WWW server is loW as 
compared With a method by Which URL change is constantly 
monitored. Therefore, content identi?ers can be managed 



US 2002/0052889 A1 

economically. As a result, services at the time of content 
change can be given to the user Who broWses the content. 

[0042] Moreover, When making a database from content 
information collected by search engines, it is possible to 
correct the database ef?ciently using the content change 
management table. 

What is claimed is: 
1. Amethod for managing content change, comprising the 

steps of: 

When a content identi?er of a content stored in a storage 
device is changed, registering a content identi?er 
before change and a corresponding content identi?er 
after change in a table on the storage device; 

When a content is deleted, registering a content identi?er 
before deletion in said table; 

receiving a content request that speci?es said content 
identi?er before change; 

referring to said table, and treating the content identi?er 
before change as the corresponding content identi?er 
after change to send appropriate content as a response; 

receiving a content request that speci?es said content 
identi?er before deletion; and 

referring to said table, judging that the requested content 
has been deleted, and then sending a response message 
informing about the deletion. 

2. A method for managing content change according to 
claim 1, Wherein instead of treating the content identi?er 
before change as the corresponding content identi?er after 
change to send appropriate content as a response, a response 
message informing about the content identi?er after change 
is sent. 

3. Amethod for managing content change, comprising the 
steps of: 

receiving a content request that speci?es a content iden 
ti?er; 

referring to a table that stores a content identi?er before 
change and a corresponding content identi?er after 
change, and a content identi?er before deletion; 

if the speci?ed content identi?er is equal to the content 
identi?er before change, treating the content request as 
a content request that speci?es the corresponding con 
tent identi?er after change, and thereby sending appro 
priate content as a response; and 

if the speci?ed content identi?er is equal to the content 
identi?er before deletion, judging that the requested 
content has been deleted, and thereby sending a 
response message informing about the deletion. 

4. Amethod for managing content change, comprising the 
steps of: 

responding to an instruction for updating at least one 
content identi?er stored in a storage device; 

referring to a table that stores a content identi?er before 
change and a corresponding content identi?er after 
change, and a content identi?er before deletion; 

When the content identi?er of Which update has been 
instructed is equal to said content identi?er before 
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change, updating the content identi?er to the corre 
sponding content identi?er after change; and 

When the content identi?er of Which update has been 
instructed is equal to said content identi?er before 
deletion, deleting the content identi?er of Which update 
has been instructed. 

5. Amethod for managing content change, comprising the 
steps of: 

collecting content information using a search engine; 

associating information, Which has been extracted from 
said content information, With the content identi?er of 
said content information, and registering the associated 
information as a database in a storage device; 

referring to a table that stores a content identi?er of a 
content of Which details have been changed; and 

concerning a content having a corresponding content 
identi?er on said table, repeating the collection pro 
cessing and the extraction processing for said content 
information to update information on a corresponding 
content in said database. 

6. Aprogram for managing content change, Which is used 
for providing a computer With functions, comprising: 

a function of registering a content identi?er before change 
and a corresponding content identi?er after change in a 
table on a storage device When a content identi?er of a 
content stored in the storage device is changed; 

a function of registering a content identi?er before dele 
tion in said table When a content is deleted; 

a function of receiving a content request that speci?es said 
content identi?er before change; 

a function of referring to said table, and treating the 
content identi?er before change as the corresponding 
content identi?er after change to send appropriate con 
tent as a response; 

a function of receiving a content request that speci?es said 
content identi?er before deletion; and 

a function of referring to said table, judging that the 
requested content has been deleted, and then sending a 
response message informing about the deletion. 

7. A program according to claim 6, Wherein: 

said program has a function of sending a response mes 
sage informing about the content identi?er after 
change, instead of treating the content identi?er before 
change as the corresponding content identi?er after 
change to send appropriate content as a response. 

8. Aprogram for managing content change, Which is used 
for providing a computer With functions comprising: 

a function of receiving a content request that speci?es a 
content identi?er; 

a function including the steps of: 

referring to a table that stores a content identi?er before 
change and a corresponding content identi?er after 
change, and content identi?er before deletion; and 

if the speci?ed content identi?er is equal to the content 
identi?er before change, treating the content request 
as a content request that speci?es the corresponding 
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content identi?er after change, and thereby sending 
appropriate content as a response; and 

a function including the steps of: 

if the speci?ed content identi?er is equal to the content 
identi?er before deletion, judging that the requested 
content has been deleted, and thereby sending a 
response rnessage informing about the deletion. 

9. Aprograrn for managing content change, Which is used 
for providing a computer With functions comprising: 

a function including the steps of: 

responding to an instruction for updating at least one 
content identi?er stored in a storage device; 

referring to a table that stores a content identi?er before 
change and a corresponding content identi?er after 
change, and a content identi?er before deletion; and 

When the content identi?er of Which update has been 
instructed is equal to said content identi?er before 
change, updating the content identi?er to the corre 
sponding content identi?er after change; and 

a function of deleting the content identi?er, of Which 
update has been instructed, When the content identi?er 

May 2, 2002 

of Which update has been instructed is equal to said 
content identi?er before deletion. 

10. Aprograrn for updating a database using a computer, 
Wherein: 

said database stores content information that is collected 
by a search engine, and that is extracted from the 
collected content information associated With a content 

identi?er; and 

said program provides functions comprising: 

a function of referring to a table that stores a content 

identi?er of a content of Which details have been 
changed; and 

a function including the steps of: 

concerning a content having a corresponding content 
identi?er on said table, repeating the collection pro 
cessing and the extraction processing for said content 
information, and then updating said content infor 
rnation on a corresponding content in said database. 


